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$H$ Hilbert , $C$ $H$ . $T:Carrow H$
, . $f:CxCarrow \mathbb{R}$
, $f(x, y)\geq 0(\forall y\in C)$ $x\in C$ , $x$
. , ,
, .
, . , Blum-Oettli [4]
. Iusem-Sosa [11]
, , [12]
. Combettes-Hirstoaga [$5|$ , $f$
(3 ) , .
, Moudafi [14] .
, . 3
, . 4 ,
. ,
.
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2
$H$ Hilbert , $\langle\cdot, \cdot\rangle$ , $\Vert\cdot\Vert$ . $C$ $H$
. $T:Carrow H$ , $x,$ $y\in C$ ,
$\Vert Tx-Ty\Vert\leq\Vert x-y\Vert$ . $T$ $F(T)$ .
, $F(T)=\{x\in C:Tx=x\}$ .
$C$ $H$ , $x\in H$ ,
$\Vert x-z\Vert=\min\{||x-y|| : y\in C\}$
$z\in C$ . $x$ , $z$ $H$ $C$
, $P_{C}$ . , $z=P_{C}x$ . $P_{C}$
, ( , [20] ).
3
$H$ Hilbert , $C$ $H$ , $f$ $C\cross C$ $\mathbb{R}$
. ,
$f(x, y)\geq 0$ $(\forall y\in C)$
$x\in C$ . , $x$ ,
$EP(C, f)$ . ,
$EP(C, f)=\{x\in C:f(x, y)\geq 0, \forall y\in C\}$
. , $f$ .
(F1) $x\in C$ , $f(x, x)=0$.
(F2) $x,$ $y\in C$ , $f(x, y)+f(y, x)\leq 0$ . , $f$
.
(F3) $x\in C$ , $f(x, \cdot)$ .
(F4) $x,$ $y\in C$ ,
$\tau(t)=f((1-t)x+ty, y)$ , $t\in[0,1]$
$\tau:[0,1]arrow \mathbb{R}$ . , $f$
.
41
, , , Nash ,
, . ,
( , [3, 4, 11] ).
3.1 ( ). $g:Harrow \mathbb{R}\cup\{\infty\}$ , $C=\{x\in$
$H:g(x)<\infty\}$ . , ,
$g(x)\leq g(y)$ $(\forall y\in C)$
$x\in C$ . , $x,$ $y\in C$ , $f(x, y)=g(y)-g(x)$
$f$ , $\arg\min\{g(y) :y\in C\}=EP(C, f)$ , $f$ (F1) (F4)
.
3.2 ( ). $T;Carrow H$ . , $x,$ $y\in$
$C$ , $f(x, y)=$ \langle x--TX, $y-x\rangle$ $f$ , $T$ $F(T)$
$EP(C, f)$ . , $f$ (F1) (F4) .
3.3 ( ). $A:Carrow H$ . ,
$x,$ $y,$ $z\in C$ ,
$(x-y,\sim Ax-Ay\rangle\geq 0$
, $\tau(t)=\langle z, A((1-t)x+ty)\rangle$ $\tau:[0,1]arrow \mathbb{R}$
. , ,
$\langle y-x,Ax)\geq 0$ $(\forall y\in C)$
$x\in C$ . $VI(C, A)$ .
, $VI(C, A)=\{x\in C:\langle y-x, Ax\rangle\geq 0, \forall y\in C\}$ . , $x,$ $y\in C$
, $f(x, y)=\langle y-x, Ax\rangle$ $f$ , $VI(C, A)=EP(C, f)$ , $f$ (F1)
(F3) . , $A$ , $x,$ $y\in C$
,
$f(x,y)+f(y, x)=(y-x,$ $Ax\rangle$ $+(x-y,$ $Ay\rangle$ $=-(x-y,$ $Ax-Ay\rangle$ $\leq 0$
. , $f$ (F2) . , $x,$ $y\in C$ ,
$f((1-t)x+ty, y)=\langle y-((1-t)x+ty), A((1-t)x+ty)\rangle$
$=(1-t)\langle y-x, A((1-t)x+ty)\rangle$
, $A$ , $f$ (F4) .
42
, $f$ . $f:C\cross Carrow \mathbb{R}$ $r>0$
, $H$ $C$ r , $x\in C$ ,
$J_{r}(x)= \{z\in C : 0\leq f(z, y)+\frac{1}{r}\langle y-z, z-x\rangle, \forall y\in C\}$
. .
3.4 ([4]). $C$ Hilbert $H$ , $f:C\cross Carrow \mathbb{R}$ ,
(F1) (F4) . , $r>0$ $x\in C$
, $J_{r}(x)$ ( )1 . , $H$ $C$ 1 .
, r , $f$ $r$ .
, .
3:5 ([4], [5, Lemma 2.12]). $C$ Hilbert $H$ ,
$f:C\cross Carrow \mathbb{R}$ , (F1) (F4) . ,




4.1. $C$ Hilbert $H$ . $T:Carrow H$
(F1) (F4) $f:C\cross Carrow \mathbb{R}$ , $F(T)\cap EP(C, f)\neq\emptyset$
, $T$ $f$
$z\in F(T)\cap EP(C, f)$
.
3.4 , , $r>0$ $f$
: $Harrow C$ . , 4.1 .
, .
, Halpern [7] , ,
.
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4.2 ( - [17]). $H,$ $C,$ $f,$ $T$ , 4.1 . $\{\alpha_{n}\}$ $[0,1]$
, $\{r_{n}\}$ ,
$\sum_{n=1}^{\infty}\alpha_{n}=\infty,\lim_{narrow\infty}\alpha_{n}=0,\sum_{n=1}^{\infty}|\alpha_{n+1}-\alpha_{n}|<\infty,$ $\lim_{narrow}\inf_{\infty}r_{n}>0,\sum_{n=1}^{\infty}|r_{n+1}-r_{n}|<\infty$
. $H$ $\{x_{n}\}$ , $x_{1}=x\in H,$ $n\in N$ ,
$x_{n+1}=\alpha_{n}x+(1-\alpha_{n})T\text{ _{}r_{n}}x_{n}$
. , $\{x_{n}\}$ $F(T)\cap EP(C, f)$ .
, Mann [13] , ,
.
4.3 ( - [18]). $H,$ $C,$ $f,$ $T$ , 4.1 . $\{\alpha_{n}\}$ $[0,1]$
, $\{r_{n}\}$ ,
$a\leq\alpha_{n}\leq b,$ $\forall n\in N$ , $\lim_{narrow}\inf_{\infty}r_{n}>0$
. , $0<a\leq b\leq 1$ . $H$ $\{x_{n}\}$ , $x_{1}=x\in H,$ $n\in N$
,
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})TJ_{r_{n}}x_{n}$
. , $\{x_{n}\}$ $F(T)\cap EP(C$, .
, ( , [15, 16] )
, , .
4.4 ( - [18]). $H,$ $C,$ $f,$ $T$ , 4.1 . $\{\alpha_{n}\}$ $[0,1]$
, $\{r_{n}\}$ ,
$\lim_{narrow}\inf_{\infty}\alpha_{n}>0,$ $\lim_{narrow}\inf_{\infty}r_{n}>0$
. $H$ $\{x_{n}\}$ $\{w_{n}\}$ , $x_{1}=x\in H,$ $n\in N$ ,
$\{\begin{array}{l}w_{n}=(1-\alpha_{n})x_{n}+\alpha_{n}TJ_{r_{n}}x_{n}C_{n}=\{z\in H : \Vert w_{n}-z\Vert\leq||x_{\mathfrak{n}}-z\Vert\}D_{n}=\{z\in H : \langle x_{n}-z, x-x_{n}\rangle\geq 0\}x_{n+1}=P_{C_{n}\cap D_{n}}(x)\end{array}$
$\pi$
. , $P_{C_{n}\cap D_{n}}$ $H$ $C_{n}\cap D_{n}$ . ,
$\{x_{n}\}$ $F(T)\cap EP(C, f)$ .
44
, Ces\‘aro . ,
.
4.5 ( - [1]). $H,$ $C,$ $f,$ $T$ , 4.1 . $\{\alpha_{n}\}$ $[0,1]$ ,
$\{r_{n}\}$ , $\lim\inf_{narrow\infty}r_{n}>0$ . $H$ $\{x_{n}\}$ $\{z_{n}\}$
, $x_{1}=x\in H,$ $n\in N$ ,
$\{\begin{array}{l}x_{n+1}=T\text{ _{}r_{n}}x_{n}z_{n}=..\frac{1}{n}\sum_{k=1}^{n}x_{k}\end{array}$
. , $\{x_{n}\}$ $F(T)\cap EP(C, f)$ .
, 45 . , Baillon [2]
.
4.6. $C$ Hilbert $H$ . $T:Carrow H$
, $F(T)\neq\emptyset$ . , $P_{C}$ $H$ $C$ , $H$ { $x$
$\{z_{\mathfrak{n}}\}$ , $x_{1}=x\in H$ , $n\in N$ ,
$\{\begin{array}{l}x_{n+1}=TP_{C}x_{n}z_{n}=\frac{1}{n}\sum_{k=1}^{n}x_{k}\end{array}$
. , $\{z_{n}\}$ $F(T)$ .
, $x\in C$ $T:Carrow C$ ,
$z_{n}= \frac{1}{n}\sum_{k=1}^{n}T^{k-1_{X}}$
, Baillon [2] .
4.6 . $f:C\cross Carrow \mathbb{R}$ , $x,$ $y\in C$ $f(x, y)=0$
. , $f$ (F1) (F4) , $EP(C, f)=C$ , $f$
$H$ $C$ $P_{C}$ . ,






5.1. $C$ Hilbert $H$ . $T:Carrow H$
$A:Carrow H$ , $F(T)\cap VI(C, A)\neq\emptyset$ , $T$
$A$
$z\in F(T)\cap VI(C, A)$
.
, $VI(C, A)=\{x\in C:\langle y-x, Ax\rangle\geq, \forall y\in C\}$ . , $A:Carrow H$
, $\alpha>0$ , $x,y\in C$ ,
\langle Ax--Ay, $x-y\rangle$ $\geq\alpha\Vert Ax-Ay\Vert^{2}$




. - [10] , - [1] .
5.2 ( - [10]). $C$ Hilbert $H$ , $\alpha,$ $a$
$b$ , $0<a\leq b<2\alpha$ . $T:Carrow C$ , $A:Carrow H$ $\alpha-$
, $F(T)\cap VI(C, A)\neq\emptyset$ . , $Pc$ $H$ $C$
, $\{\lambda_{n}\}$ $[a, b]$ . $C$ { $x$ $\{z_{n}\}$ , $x_{1}=x\in C$ ,
$n\in N$ ,
$\{\begin{array}{l}x_{n+1}=TP_{C}(x_{n}-\lambda_{n}Ax_{n})z_{n}=\frac{1}{n}\sum_{k=1}^{n}x_{k}\end{array}$
. , $\{z_{n}\}$ $F(T)\cap VI(C, A)$ .
33 45 , .
5.3. $C$ Hilbert $H$ , $T:Carrow C$ ,
$A:Carrow H$ ‘\approx , $F(T)\cap VI(C, A)\neq\emptyset$ . $\{r_{n}\}$
$\lim 1nf_{narrow\infty}r_{n}>0$ , $J_{r_{\mathfrak{n}}}$ $f(x, y)=(y-z,$ $Ax\rangle$ $r_{n}$
46
. , $H$ $\{x_{n,\text{ }}\}$ $\{z_{n}\}$ , $x_{1}=x\in H$ , $n\in N$
,
$\{\begin{array}{l}x_{n+1}=T\text{ _{}r_{n}}x_{n}z_{n}=\frac{1}{n}\sum_{k=1}^{n}x_{k}\end{array}$
. , $\{z_{n}\}$ $F(T)\cap VI(C, A)$ .
$A:Carrow H$ $\alpha$- , , $x,$ $y\in C$
,
$\Vert Ax-Ay\Vert\leq\frac{1}{\alpha}||x-y\Vert$
. , $A$ , $A$ (Lipschitz)
. , 5.3 , 52 ,
. , 53 ,
, $T$ $C$ . , 52 5.3 ,
. , $A$ ,
, .
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